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Anchorage, Alaska 99510
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November 21, 1983

Mr. Mike Johnston

Chief, Air Operations Section
Region X

1200 Sixth Avenue

Seattle, Washington 98101

Mr. Doug Lowery

Regional Supervisor

Alaska Department of
Environmental Conservation

Pouch 1601

Fairbanks, Alaska 99707

SUBJECT: Compliance Test Results - Kuparuk River Unit
PSD-X82-01
8336-AA002

Dear Sirs:

Please find a copy of the NO compliance tests
performed on a drill site heater (DS“14) and a 14,000 HP
gas-fired turbine (C2101C) on September 20 and 21, 1983.
Both wunits are included in the Central Production
Facility's (CPF-1) air quality permits. The units were
tested by Chemecology Corp. of Bakersfield, California,
and witnessed by Robert Russel of Pedco, representing
EPA Region X.

If you have any questions, please contact me at (907)
263-4307.

Sincerely,

éZ}Z¢~/,ﬂj

Alan J. Schuyler(
Senior Engineer
Regulatory Compliance

AJS:t1h-0031

Attachment
cc: D. Estes, ADEC-Juneau - w/attachment
S. Torok, EPA-Juneau - w/attachment
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& CHEMECOLOGY CORPORATION

18823 Porterville Hwy., Bakersfield, CA 93308 -+ (805) 399-9335
Mailing Address: P.O. Box 1193, Bakersfield, CA 93302

FIELD DATA SOURCE TEST

PREPARED FOR:  ° ARCO ALASKA INC.

POST OFFICE BOX 100360

ANCHORAGE, ALASKA 99510

ATTENTION: ALAN SCHUYLER

REGARDING ' NOx TESTING @ GAS FIRED HEATER

AND TURBINE IN KUPARUK OIL FIELD,
ALASKA

REGULATORY AGENCY: _ EPA REGION #10

PURPOSE: ~ COMPLIANCE (PSD-X82-01)
TesT DATE: . SEPTEMBER 20 & 21, 1983
UNIT TESTED: a) HEATER DS-1Y

b) TURBINE CPF-1(C2101C)

REPORT NUMBER: 1781(c)
? ,
| TESTED By:
L.A{ JOHNSON
| REVIEWED By: JKS
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INTRODUCTION

On September 20 and 21, 1983 Chemecology Corporation performed an
emissions source test for Arco Alaska Inc. on their Drillsite Heater
(Drill Station 1-Y) and Turbine Compressor Unit (CPF-1), respectively.
The purpose of the test was to document compliance with EPA Region X
(PSD-X82-01) by monitoring flows, NOx and 0,. :

The units tested consist of a Black, Sivalls & Bryson 10 MMBtu/hr
Production Heater and a General Electric 14,000 HP Compressor Train Gas
Turbine located on the Kuparuk Lease, North Slope, Alaska. Both units
were fired on lease natural gas and were operating under normal conditions.

Emissions of NOx and 02 of both units were determined by using the
following methods:

Pamameter Method # Runs/Unit
NOx Chemiluminescent Analyzer 3
0, Paramagnetic Analyzer 3
Fixed Gases EPA Method #3 3
H,0 EPA Method #4 3
Flow Rate EPA Method #1 & #2 3
Fuel Analysis Gas Chromatograph 1

A11 sampling and analysis was performed by Chemecology personnel
except for the fuel samples which were analyzed by Arco's lab.

Andy Winkler, Analyzer Technician and Leslie Johnson, Stack Sampler
and Project Supervisor for Chemecology Corporation performed the source
test. Robert Russel, of Pedco observed the test procedures for EPA
Region X. Alan Schuyler of Arco Alaska Inc. directed the testing of the
Heater and Turbine.
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HEATER PROCESS DESCRIPTION

The drill site heater at Drill Site 1Y is used for
heating produced fluids from the sixteen o0il wells which
are also located on the 1Y drill pad. The fluids from
these wells are commingled on site and then passed
through the heater. Once the fluids have been heated,
the produced fluids flow through insulated pipelines to
the central production facility where o0il, gas, and
water are separated. To assist in the production of
these wells some of the gas which was separated at the
central production facility is returned to the drill
sites. This gas is used as the fuel for drill site
heaters and 1is also reinjected in various wells to
assist in fluid production. The 1Y drill site heater
has two stacks which provide for two separate burners
and exhaust streams. The heater can modulate between 0
and 100 percent of design capacity dependent on total
fluid production. During the compliance test the heater
was at 50 percent of capacity.

During the test on September 20, 1983 about 29,000
barrels per day of produced fluids were being produced
from Drill Site 1Y.

During the test period the measured temperature of inlet
fluids to the heater was 97.5°F and the exit fluids were
measured at 117.5°F. Thus the heater accounted for a 20
degree change in fluid temperature.
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TURBINE PROCESS DESCRIPTION

Turbine train 'C' (C2101C) was tested on September 21 at
Central Production Facility 1 (CPF-1) for compliance
with NO_ emission standards. The turbine is used as a
prime mdver for two Dresser-Clark centrifugal compressors
which compress gas in two stages from 70 to 1400 psig
(pound per square inch gauge). This compressed gas is
then returned to the individual drill sites to assist in
the production of fluids from the wells or reinjected
into the gas cap of the Kuparuk reservoir. During the
test period various operating parameters were measured
to determine horsepower of the unit while at specific
operating conditions. Turbine speed, inlet air tempera-
ture, inlet pressure 1losses, exhaust stack pressure
losses, compressor performance data, and fuel rate were
among the parameters measured.

The shaft horsepower into the compressors was calculated
to be 14800. As a double check the turbine horsepower
was estimated at 14600 HP using GE turbine performance
curves.
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Arco Alaska

SUMMARY OF RESULTS: NOx Permit Conditions

Unit Allowable NOx Emissions Actual NOx Emissions
Heater DS-1Y 0.10 1b/10° Btu _ 0.058 1bs/10% Btu
Turbine CPF-1 (C2101C) 160 ppm @ 15% 0, Yy 121 ppm @ 15% 0,

1/ See Appendix 2 for calculation of this permit condition.
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NOx Emissions Summar
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Arco Alaska

SUMMARY OF RESULTS: NOx Emissions

Actual Conditions

~ English Units Metric Units

Source ppm 1bs/MMBtu 1bs/hr gms/joule grms/sec
Heater DS-1Y 56 0.058 ©0.43 2.5 * 10'8 5.4 * 10'2
Turbine CPF-1 (C2101C) 96 0.445 61.4 1.9 * 10'7 7.7

601 40 11 @ebeq




Arco Alaska

SUMMARY OF RESULTS: Unit Operating Conditions (English Units)

Volume
Stack Velocity Flow

Unit g %Cozgdrz) ‘ zgz(drxg #H,0 Stack Temp(°F) (fps) (DSCFM)
Heater DS-1Y 12.2 , 0.1 12.3 965 18 1,080

Turbine CPF-1 (C2101C) 1.5 % i 4.4 895 143 89,600

601 340 21 abeg




Arco Alaska

SUMMARY OF RESULTS: Unit Operating Conditions (Metric Units)

Stack Velocity Volume Flow

Unit %C0, (dry) Zgg(dr %H,0 Stack Temp(°C) (mps) _(Cubic Meters/Sec)
Heater DS-1Y 12.2 0.1 12.3 518 5.5 0.51
Turbine CPF-1 (c2101cC) 1.5 16.2 4.4 479 44 42.3

601 30 €1 3bey




EPA METHOD #1/2/3/4/ DATA
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COMFANY: ARCO ALASEA
UNIT: HEATER DS-1Y
DATE: 09-20-83
EFA METHOD #1/2/3/4 FIELD DATA
SITE
RUN# = #1 z 3
TIME @ 1620 1800 1835
vV m - 'Dry sampled gas volume, dcf 20.15 18.30 1.7.+29
¥ = Meter calibration factor 0.986 0.986 0.986
F-bar - Barometric presure, in Hg 29.92 2992 2992
P-static - Stack static pressure, in H20 -0.08 -0.06 -0.08
delta-H - Differential meter press, in HZ20 Q.00 Q.00 Q.00
T m - Meter tempurature, deg R S05 498 497
Vm(std) — S5td sampled gas volume, dsc¥f 20.78 19635 18.81
vV lc - Volume of water collected, gms 733 45.2 ; 'l il
B ws - Water vapor fraction 0.144 0.098 0.128
MF - Moisture factor 0.856 0.902 0.872
coz - % dry volume 12.0 123 2.4
02 - % dry volume 0.0 0.0 0.0
N2 - % dry volume 88.0 87.7 87.6
MW-dry = Dry molecular weight 29.92 29.97 29.98
MW-wet - Wet molecular weight 28. 20 28.80 28.45
C - Pitot tube coefficient 0.80 0.80 0.80
Qdelta—P - Avglsgrt(Pitot readings)l, "H20 0. ¥7 022 Q.20
T s - Stack temperature, deg R 1425 1430 1420
V s -~ 8tack velocity, ft/sec 15.4 1957 1757
A s - Stack area, sq.ft. J.14 3.14 J.14
e s - Std volumetric flow rate, dscfm 919 1236 1079
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COMFANY ARCO ALASKA
UNIT: FORBINE CPFE—=1 3(C2101C)
. DATE: 09-21-83
' EFA METHOD #1/2/3/4 FIELD DATA
SITE : ,
RUN# @ #1 #2 #3
TIME : 1120 1215 1355
' vV m = Dry sampled gas v‘olume, dc+f 21.00 20.10 20.56
: Y . - Meter calibration factor 0.986 0.986 - 0.986
P-bar . — Barometric presure, in Hg 29.635 29.65 29.65
' P-static - Stack static pressure, in H20 0.70 0L 76 0.70
delta-H — Differential meter press, in H20 0.00 0.00 0.00
Tm - Meter tempurature, deg R S05 503 S05
l Vmi(std) — &5td sampled gas volume, dscef 21.46 20.54 21 .01
l- V:le - Volume of water collected, gms 1595 L2 25.4
l B ws - Water vapor fraction 0.032 0.048 0.033
i MF - Moisture factor 0.968 0. 952 0.947
' i
e !
coz - % dry volume 1.5 1.5 1.4 |
gz - % dry volume , 169 16.6 16. 5 \
l ‘N2 - % dry volume 82.0 81.9 82.1 - 1
MW-dry - Dry molecular weight 28.90 28.90 28.88
' MW-wet - Wet molecular weight 28.55 28.38 28.31
l C — Pitot tube coefficient 0.80 0.80 0.80
'Vaelta—F' - Avglsqgrt(Pitot readings)l, "HZ20 1.64 1.66 1.64
l T s - ©Stack temperature, deg R 1330 1385 1359
’ Vs - §8Stack velocity, ft/sec 141.8 144,73 142.1
A A s - G&Stack area, sq.ft. 28.27 28.2 28.27
' g s — ©&8td volumetric flow rate, dscfm 0338 0130 88287
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INITIAL MOLECULAR WEICTT AND PERCENT WATER

REF: EPA, Code of Federal Rerulé%ions, Title 40, Part 60, Aopendix A,
Method 3 and 4, 1981
Conner, W. D. and J. S. Nader, Air Sampling with Plastic Bags, TAIUVA
25:291-297, May - June, 1964

MOLECULAR WEIGHT:

Sampling Procedure:

A stainless steel probe with glass wool plug was inserted into the duct.

A hand pump or an electric peristaltic pump was attached to the orobe,

followed by a rubber bladder sample container. The sampling lines were |
flushed with sample, then the bladder was filled by pumping duct rases |
into the bladder. |

Analytical Procedure:

The bladder was analyzed by Orsat for dry percent C0p, 0o and My, The
bulb of the analyzer was flushed with sample then filled at ambient
temperature and pressure. Carbon dioxide was determined by absorption
in potassium hydroxide; oxygen in Oxsorbent and nitroger bv difference.
Replicate runs were made until arreement was reached. 'hen indicated,
ppn range CO was determined by Prérer tube.

PERCENT WATER:

A tared condenser and dryine tube were inserted in nlace of the snent
molecular weight apparatus. Vhere possible the probe was heated above
225°F. A dry pas meter was attached downstream of tre pump. Sampling
was maintained at a constant rate of aonroximately 0.5 CFM. Percent
water was determined by the increase in weight at the condenser and drvine
tube plus the meter data.

Procedure 2: (Saturated Duct Cas)

Vhen at or above saturation, paseous nercent water was calculated directly

|
|
i
Procedure 1: (EPA, Method 4, Condensation Wethod)
|
|
from the average duct temperature and pressure by vsychrometrv.

Procedure 3: (Wet-Dry Bulb)

Two thermometers, one within a water saturated wick, were irserted into
the duct gas stream. At equilibrium the two terperatures were recorded.
Gaseous percent water was calculated from the wet and drv bulb temvera-

tures by psychrometry.
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VELOCITY TRAVERSE AND VOLUME FTCW RATE.

REF: Environmental Protection Agency, Code of Federal Pegulationms,
Title 40, Part 60, Aprendix A, Method 1 and 2, 1981
Bay Area AQMD, Manual of Procedures, San Francisco, CA, Method St-17
January, 1982 ‘
ASME Performance Test Code #27, New York, NY, 1957
AST¥ D-2928-71
Western Precipitation Division of Joy Manufacturing, WP-50, 1968

FROCEDURE :

Duct temperature and velocity were read at each of several traverse points 1/
within the duct. The number and location of traverse points was chosen

to aid in the extraction of a representative sample (i.e. by EPA Method 1).
Velocity head was determined using a calibrated type "S" nitot tube and
VMagrehelic differential pressure caure. Duct temperesture was measured by
means of a thermocouple attached to the pitot tube. Static pressure was
measured with the Magnehelic and one leg of the pitot tube. Using the
rolecular weight and traverse data, velocitv was calculated at each traverse
point. From the average velocity, duct area, temperature, pressure and
composition, actual and standard gas volume flow rate were calculated for
the duct.

CALCULATICNS:

Performed by computer based on the following equations:

1/ Duct temperature was not measured at each traverse point. A temperature

probe was inserted at each port and used for each traverse.
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METHOD 2 STACK GAS VELOCITY AND VOLUMETRIC FLOWRATE

Average Stack Gas Veloclty

Pg = Static Pressure, "H,0"
' 13.6
Pg - Pbar + Pg .
Ts(avg)

Average Stack Gas Dry Volumetric Flow Rat

T P
Qgtq = 60 (1-B,, ) vg A [_sid $
TS (avg) Psfd

Qstt:!
MF

= scfm

METHOD 3 DRY MOLECULAR WEIGHT OF STACK GAS

Mg

0.440 (%COy) + 0.320 (%O,) + 0.280 (%N, + %CO)

Wet Molecular Weight of Stack Gas

M = Md (1-B,¢) + 18(B,)

qu 2-6

Equ 2-9

Eq. 2-10

Equ 3-2
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METHOD & DETERMINATION OF MOISTURE CONTENT IN STACK GASES (Use when a molsture
train Is run separately from other pollutant measurements.)

Volume of Water Vapor Condensed

(% - %) PuRTiatg - Ky - V)

v = Eq. 4-1
c(std) q.
w Pstd Mw
Where K; = 0.04646 ft¥/ml @ 520°R
0.04313 ©528°R
Volume of Water Vapor Collected In Silica Gel
vwsg(std) = !wf- w') R Tstd = Ko (Wp-W;) Eq. 4-2
Pstq M,y (453.6 g/Ib)
Where Kz = 0.04651 ft¥/g @ 520°R
0.04323 ®528°R
Sample Gas Volume
Vim(std) = VmY (Pm) (Tstd) = K3Y _Vm Pm Eq. 4-3
(Pstd) (Tm) Tm
Where K3 = 17.38 °R/In Hg @ 520°R
17.65 ®528°R
Molsture Content
Bws | o= Vwe(std) + szg(s!d) Eq. 4-4

Vwelstd) * Ywsg(std) * Vm(std)

éws x 100 = % HyO in gas stream
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| NOMENCLATURE
|
i A - Cross-sectional area of stack (ft2)
‘ An = Cross-sectional area of nozzle, (ft2)
| Bus = Proportion of water vapor, by volume, in the gas
‘ stream
| C, = Acetone blank residue concentration, (mg/g)
} p = Pitot tube coefficient, dimensionless
Cs = Concentration of particulate matter in stack gas,
dry basis, corrected to standard conditions,
(gr/dscf)
Csoz = Concentration of sulfur dioxide, dry basis
corrected to standard conditions, (1b/dscf)
CHys04 = Sulfuric acid (including $S03) concentration,
| corrected to standard conditions, (1b/dscf)
‘ AH = Average pressure differential accross the orifice
meter, (in H,0)
Kp = Pitot tube constant, 85,49 15[(1b/1§-mo!e)(|n Hgi1/2
sec | ( R)(Tn H207
Lp = teak§ge rate observed during the post-test leak check,
cfm :
L = Maximum acceptable leakage rate, (0.02 cfm or 4% of

1 e

|
average sampling rate, whichever is less) |
Individual leakage rate observed during the leak check f
conducted prior to the "jth n component change, (cfm) |
* Mass of residue of acetone after evaporation, mg.
Molecular weight of stack gas, dry basis, (1b/1b-mole)
Total welight of particulate matter collected, mg.
Molecular welight of stack gas, wet basis, (1b/1b-mole)
Molecular weight of water, 18 1b/1b-mole
Normality of barium perchlorate titrant,
(milliequivalents/m1)
Velocity head of stack gas, (in. H30)
Barometri¢ pressure at measurement site (in Hg)
Stack static pressure, (in Hg)
Absolute pressure at the dry gas meter
Absolute stack gas pressure, (in Hg)
Standard absolute pressure, 29.92 in Hg ‘ |
Dry volumetric stack gas flow rate, standard conditions,
(dscfm) :
ldeal gas constant, 21385 (in Hg)(ft3)/(1b-mole)(°R)
|
|

T

Stack temperature, (°F

Absolute . temperature at meter,(°R)

Standard Absolute temperature, (52Q°R)

Absolute stack temperature, (460° + t.)

Volume of sample aliquot titrated, (mi)

Vab . Volume of acetone blank, ml

Vo Dry gas volume measured by dry gas meter, (dcf)
Vm(std)= Dry gas volume measured by dry gas meter, corrected to
standard conditions, (dscf)

Vwe(std)™ Volume of water vapor condensed corrected to standard
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Vwsg(std)=
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. \
conditions, (scf)

Volume of water vapor collected in silica gel corrected
to standard conditions (scf)

Volume of water vapor condensed in impingers and

silica gel, (ml)

Final volume of condensed water, m!

Initfal volume of condensed water, ml

Average stack gas velocity, (ft/sec)

Total volume of solution in which the sulfur dioxide
sample is contained (m1)

Volume of barium perchlorate titrant used for the.
sample, (m1)

Volume of barium perchlorate titrant used for the blank,
(m1)

;i?al welight of silica gel or silica gel! plus impinger,
9 .

Inftial weight of silica gel! or silica gel plus
impinger, (g)

Dry gas meter calibration factor

Density of water, (0.002202 1b/m! @ 6Q°F)

Density of acetone, (g/ml)(see bottle label)

Molisture factor

Percent CO; by volume (dry basis)

Percent 03 by volume (dry basis)

Percent CO by volume (dry basis)

Percent N; by volume (dry basis)

Ratio of 03 to Nz in alr v/v

Molecular weight of N3 or CO, divided by 100

Molecular weight of 03, divided by 100

Molecular weight of COj, divided by 100

Conversion factor, (sec/min) :

Molecular welght of water, (1b/1b-mole)

Equivalent weight of sulfur dioxide

Total sampling time (min)

Sampling time interval, from the run beginning until

first component change, (min)

Sampling time interval, between two successive component

changes, beginning with the interval between the first

and second changes, (min)

Sampling time interval, from the final (nth) component

change until the end of the sampling run, (min)
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EPA Method #4
Condensation Train
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NOx & 02 BY INSTRUMENTATION




Arco Alaska

'NOx_& 02 INSTRUMENT RESULTS

|

ppm corrected

Unit Date Run # Time zgz ppm_NOx SDCFM 1bs/hr to 15% 92
Heater 1-Y 9-20-83 1 16:45-17:15 0.1 53 920 0.35 .
2 18:20-18:50 0.1 58 1,240 0.52 -
3 19:05-19:35 0.1 56 1,080 0.43 -
Average: 0.1 56 1,080 '0.43
Turbine CPF-1 9-21-83 1A 11:15-12:00 16.1 94 90,300 60.8 116
€2101C 1B . 12:20-13:05 16.3 96 90,300 62.1 123
2 13:35-14:05 16.2 95 90,100 61.3 119
3 14:20-14:50 16.3 97 88,300 61.3 124
Average: ¥/ 16.2 9% 89,600  61.4 121

1/ Note: Averages for turbine are calculated with Run 1A and 1B as a single test run.

601 340 G2 @abed
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COMPANY: ARCO ALASEKA
UNIT NAME: HEATER DS-1Y
TEST DATE: 09-20-83
INSTRUMENT RUN #1
INTERVAL START FINISH NOx (ppm)
#1 16.45 16.50 932
#2 16.50 1655 93+ O
#3 16.535 17.00 2.9
#4 17.00 17205 3.7
#5 17:08 17.10 93.6
#6 17 17318 3.4
AVERAGE: 16 1715 I S
Units: (ppm)
CALIBRATION DATA:
Initial ZERO 0.0
Initial SPAN 920
Final ZERO 150
Final SFAN 930
RANGE ( full scale, or ppm ) 300
SPAN GAS VALUE ( % or ppm ) 2 S
ZERO DRIFT ( % of SPAN ) 1.4%
SPAN DRIFT ( % of SPAN ) 0.0%
ZERO DRIFT ( % of RANGE ) 0.2%
SPAN DRIFT ( % of 0.0%

RANGE )
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COMFANY: ARCO ALASEA
UNIT NAME: HEATER DS-1Y
TEST DATE: 09-20-873
INSTRUMENT RUN #2
INTERVAL START FINISH 02(%) NOx (ppm)
- g
#1 18.20 18.25 0 1 b2
#2 18.25 18.30 01 57.1
#3 18.350 18. 35 Q. l e 17 4250 |
H#a 18.35 18.40 Ol oy A0
#5 18.40 18.45 051 98. 1
#6 18.45 18. 50 0.0 9241
AVERAGE : 18.20 18.50 0.1 o979
Units: CA-) (ppm)
CALIBRATION DATA:
Initial ZERO 0.1 10
Initial SPAN 20.9 935.0
Final ZERO 0562 3.0
Final SPAN 210 92:0
RANGE ( full scale, % or ppm ) 29 500
SPAN GAS VALUE ( %Z or ppm ) 20.9 V23
ZERO DRIFT ( % of SPAN ) 0.5% 2o 2%
SPAN DRIFT ( %Z of SPAN ) 0.0% = 1 A
ZERO DRIFT ( % of RANGE ) 0.47% 0.4%
SPAN DRIFT ( % of RANGE ) 0.0% -0.6%




COMFANY:
UNIT NAME:
TEST DATE:

ARCO ALASKA
HEATER DS-1Y
09-20-83

INSTRUMENT RUN #3

Page 28 of 109

START

INTERVAL FINISH 2(4)  NOx (ppm)
#1 12.05 195 X0 5 7 | 99. 0
#2 19.10 1915 0x:1 55.9
#3 195 15 1920 Qa1 oS.8
#4 19.20 19.25 0.0 S99.6
#5 19.25 19.30 0.0 b Pt
#6 19.30 19.35 0.0 b o T
AVERAGE: 19.05 19.35 0.1 95.9
Units: C % 2 (ppm)
CALIBRATION DATA:
Initial ZERO 0.0 0.0
Initial SPAN 20.9 92.0
Final ZERO 0.1 1.0
Final SPAN 21.0 93.0
RANGE ( full scale, % or ppm ) 29 S00
SPAN GAS VALUE ( % or ppm ) 20.9 92.3
ZERO DRIFT ( % of SPAN ) Q.97% 1.1%
SFPAN DRIFT ( 7% of SPAN ) 0.0% 0.0%
ZERO DRIFT ( % of RANGE ) 0.47% 0. 2%
SPAN DRIFT ( 7% of RANGE ) 0.0%
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COMFANY: ARCO ALASEKA

UNIT NAME: TURBINE CFPF-1 (C2101C)

TEST DATE: 09-21-83

INSTRUMENT RUN #1A
INTERVAL START FINISH 02(%) NOx (ppm)

#1 115:15 11.20 16.2 94.8
#2 11.20 11.25 16.2 5.5
#3 11.25 11 -0 16.1 931
#4 1130 11335 16, 1 93.6
#5 b L 11.40 162 4.2
#6 11.40 11.45 7 o 3.8
#7 - 11.45 11.50 16.1 P23 S
#8 11.50 11.55 16.1 Lo |
#9 11.55 12.00 16.1 93.6

AVERAGE : 11555 12.00 16.1 9B 7

Units: Ck. ) (ppm)

CALIBRATION DATA:

Initial ZERO 0.0 0.0

Initial SPAN 20.8 6.0

Final ZERO 0.3 4.0

Final SPAN 213 100.0

RANGE ( full scale, %4 or ppm ) 29 S00

SPAN GAS VALUE ( % or ppm ) 20.9 2.3

ZERO DRIFT ( %Z of SPAN ) 1.47% 4.2%

SPAN DRIFT ( %Z of SFPAN ) 1.0% 0.0%

ZERO DRIFT ( % of RANGE ) 1.2% 0.8%

SPAN DRIFT ( % of RANGE ) 0.87% 0.0%
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COMFANY: ARCO ALASEKA
UNIT NAME: TURBINE CFF-1 (C21010)
TEST DATE: 09-21-83

INSTRUMENT RUN #1B

INTERVAL START FINISH 02(%) NOx (ppm)
#1 12.20 12.25 16.3 97.8
#2 12.25 12.30 16.3 6.4
#3 12.30 12.35 16.4 2.1
#4 12.35 12.40 16.3 2.7
#3 12.40 12.45 16.2 6.2
#6 12.45 12.50 16.2 98.7
#7 12.50 12.55 16.2 97.3
#8 12.35 13.00 16.3 95.9
#9 13.00 13.05 16.3 . 7.5

AVERAGE: 12.20 13.05 16.3 96.1

Units: Sy A (ppm)

CALIBRATION DATA:

Initial ZEROD 0.0 1.0
Initial SFAN *21.0 5.0
Final ZERO 0.5 2.0
Final®™ SPAN 21.4 99.0
RANGE ( full scale, % or ppm ) 25 S00
SPAN GAS VALUE ( % or ppm ) 20.9 F2.3
ZERO DRIFT ( % of SPAN ) : 2.4% 1.1%
SPAN DRIFT ( % of SPAN ) -0« 5% Se2%
ZERO DRIFT ( % of RANGE ) 2.0% 0.2%

SFPAN DRIFT ( % of RANGE ) -0.47% 0.6%
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UNIT NAME: TURBINE CFPF-1 (C2101C)

1
|
:
\
COMPANY s ARCO ALASKA
TEST DATE: 09-21-83

INSTRUMENT RUN # 2

INTERVAL START FINISH 02(4Z) NOx (ppm)
#1 13.35 13.40 14,2 P5.3

#2 13.40 13.45 16.2 6.4

#3 13.45 13550 16.2 5.6

#4 13.50 13.55 14.2 94.8

#5 13,55 14,00 16:.2 ?4.0

#6 14.00 14,035 162 ?4.1
AVERAGE: 13.35 14,05 162 750
Units: g A (ppm)

CALIBRATION DATA:

| Initial ZERO 0.0 0.0
| Initial SPAN 250 96.0
| Final ZERO 0.2 0.0
| Final SPAN 21.0 990
|
} e s -
| RANGE ( full scale, %Z or ppm ) 25 500
| SPAN GAS VALUE ( %Z or ppm ) 20.9 92:3
\ e, ’
‘ ZERO DRIFT ( % of SPAN ) : 1.0% 0.0%
‘ SPAN DRIFT ( %4 of SPAN ) =107 =1 0%
ZERO DRIFT ( % of RANGE ) 0.8% 0. 0%
SPAN DRIFT ( % of RANGE ) -0.8% -0Q.2%
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COMPANY : ARCO ALASKA
UNIT NAME: TURBINE CFF-1 (C2101C)
TEST DATE: 09-21-83

INSTRUMENT RUN # 3

—————— c— — ———— — — —— — t—

INTERVAL START FINISH 02(%) NOx (ppm)
#1 14.20 18,9 16.3 98.3

#2 14.25 14.30 16.3 97.5

#3 14,30 14.35% 16.3 P6.6

#4 14.3% 14.40 16.3 96.8

#5 14.40 14.45 16.3 96.9

#6 14.45 14.50 16.3 96.1
AVERAGE : 14,20 14.50 16.3 97.0
Units: Cr%-2) (ppm)

CALIBRATION DATA:

Initial ZERO 0.0 0.0
Initial SFAN 21.0 5.0
Final ZERO 0.2 0.0
Fimal SPAN A 21.0 4.0
RANGE ( full scale, % or ppm ) 29 500
SPAN GAS VALUE ( % or ppm ) 20:.9 P2:S
ZERO DRIFT ( %Z of SPAN ) 1.0% 0.0%
SPAN DRIFT ( % of SPAN ) =1 .0% =1.1%
ZERO DRIFT ( %Z of RANGE ) 0.8% v 0.0%
SFAN DRIFT ( % of RANGE ) -0 . 8% -0. 2%
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CONSTANT MONITORING

REF: Bay Area AOMD, Manual of Procedures, San Francisco, CA, Methods ST-5,
ST-6, ST-13A, ST-14, ST-19A, January, 1982
State of California, Air Resources Board, Draft Stationarv Source
Test Methods, Method 1-100, June, 1979

METHOD SUMMARY:

A representative sample of duct gas was extacted throuch a orobe, filter,
condenser and sample line by a pump. The sample was then pumped into a
sampling manifold for distribution to one or more sample analyzers. The
analyzers output a continuous analog recording of the concentrations of the
analyzed gases in the sample. All analyzers were calibrated with EPA Protocol
gases (traceable to National Bureau of Standards SRMs) or with recentlv
analyzed rases (analysis by EPA Reference Methods).

SAMPLING SYSTEM:

A Pyrex glass or stainless steel probe with a Pyrex wool or glass fibre mat
filter was positioned in the duct. The end of the orobe was located at a
point of average duct flow and average pollutant concerntrations. The probe
was connected with a short (about 2 feet) Teflon line to a samnle conditionine
train. The conditioning train included three glass knockout traps connected
in series with Teflon lines and immersed in an ice bath. Thé train was
connected with a Teflon line (4 inch o0.d.) to the pneumatic deliverv system
which was housed in the monitoring van.

PNEUMATIC DELIVERY SYSTEM:

The Teflon sample line delivered sample gas into a small glass knockout trap,
then through an in-line Balston filter and a Foke four-way selector valve to
the Teflon-1lined diaphragm sample pump (see accompanying diaeram). The flow
rate of the sample pas was resulated with main and bypass-flow needle valves
and was read on the main flow meter (typical settine 10SCFH). A 10 PSI
pressure-relief valve kept the entire system pressure at a safe level. The
manifold pressure was regulated with an exhaust needle valve and was read

on the pressure gauge (typical setting 1 PSI). The sample in the manifold
was delivered through needle valves and flow meters to the various analyzers.

LEAK CHECK PROCEDURE:

The sampling system was checked for leaks by plureine the end of the probe.

The exhaust needle valve was closed and the entire sample flow was directed
through one analyzer flow meter (ranese 0-1.0 SCFH). The bvpass valve was
closed until the vacuum gauge showed at least 15 inches Fe vacuum. The leak
rate was observed at the analyzer flow meter (maximum allowable 2% of total
sample flow). The system was checked for leaks before and after sampling.
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CONSTANT MONITORING

CALIBRATION PROCEDURE:

Each analyzer was calibrated before and after each sample run. The Hoke
four-way selector valve was used to direct the flow of the various calibration
gases into the sample manifold. Each analvzer was calibrated with a zero

gas (typically, ambient air or zero grade Nitroren) and with a span eas
(typical span gas concentration 60 to 90 percent of analyzer full scale and/or
similar to expected sample concentration). All zero and span checks were
recorded and noted on the recorder strip charts.

STRIP CHART DATA REDUCTION:

The analog recordings were averaged over time periods as shown on the data
pages (typically 5 minutes, 15 minutes or 30 minutes). The data for each
averaging periodwas digitized and recorded as average percent of full scale.
These sample readings were then compared with the zero and span gas readings
for calculation of the average concentration for each averagine period.

Any driftl/of the zero and span readings from the beginning to the end of a
sampling period was corrected by calculating apparent zero and span readines
for the midpoint of each averaging period. The sample average concentrations
were then calculated from the sample readings and the apparent zero and span
readings. 3 :
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Instrument Data Reductioh

Ref: State of California, Air Resources Board, Draft Stationary Source
Test Methods, Method 1-100, June 1979

Definitions:

Zo = initial zero reading (% full scale)

So = initial span reading (% full scale)

Zf = final zero reading (%full scale)

Sf = - final span reading (% full scale)

n = total # of intervals

i = identifier for ith interval

AZ = zero drift (% full scale)

AS = span drift (% full scale)

Range = ppm or % pollutant at 100% full scale

Zj = calculated zero at mid-point of ithl interval (% full scale)
S5 = calculated span at mid-point of ith interval (% full scale)
Rj = average pollutant reading for ith interval (% full scale)
(o = drift corrected pollutant reading for ith interval (ppm or %)
SGV =

span gas value (ppm or %)

Equations:

AZ S Zf - ZO
AS e Sf - So
Z; = Io + i » (Zf - Zo)/(n + 1)
Si = Sg *+ i * (Sf - So)/(n+1)

G = Ry = Z3)/(Si - Zj) = SGV
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EPA Method 20

Ref: EPA, Code of Federal Regulations; Title 40, Part 60, Appendix A,
Method 20, 1981.

Method Summary:

The preliminary test were performed on the analyzer sampling system
on day 1 or both days as indicated:

1) Systems Calibration Check - Both Days
2) NO/NO2 Converter Check - Day 1
3) Response Time through entire sampling system - Day 1

Spanning and zeroing of the NOx and 0, analyzers was done before and
after each run. Ambient air drawn through Drierite was used for the NOx zero
and the Oxygen span. An EPA Protocal gas (CAL-7232) was used to span the
NOx analyzer and zero the Oxygen analyzer.

An oxygen stack traverse was performed on both the heater (1Y) and the
Turbine (CPF-1). This traverse was done using the same sample points as the
velocity profile. For the Turbine (CPF-1) the oxygen traverse was used
as run number one (1A and 1B): traversing both ports, sampling for a minimum
six (6) minutes per point, 12 points (1.5 minute response time plus 1 minute
sampling). After proving no oxygen stratification exist two (2) additional
thirty (30) minute runs were executed by sampling at eight selected points.



Page 37 of 109

CONSTANT MONITORING

ANALYZERS:

Taylor Servomex OA250 or OAS80 Oxyeen Analyzer

The Taylor paramagnetic analyzer is used to measure the percent dry
volume of oxygen in the sample gas. This analvzer contains a quartz-
glass "dumb-bell" that is filled with nitroren and suspended in a
non-uniform magnetic field. The spheres at the ends of the dumb-bell
are repelled from the strongest part of the field by their diamagmetic
property. The dumb-bell therefore rotates to a position where the
repellent force and the torque-resistance of the suspension are in
equilibrium.

The sample gas flows into a sample cell which encases the dumb-bell.
The paramagnetism of any oxygen in the samole gas reduces the inten-
sity of the field and therefore alters the position of the dumb-bell.
A srall mirror at the center of the dumb-bell reflects a beam of
light onto twin photocells (see schematic diagram). The outout of
the ptotocells is amplified and fed back to a coil around the dqumb-

"bell. The current required to keep the dumb-bell at the zero position

is a direct measure of the magnetic force and is therefore a measure
of the oxygen content of the sample gas.

Fig. 1.Taylor Servomex Oxygen Cell
— Schematic using Munday’s

principles B—

Fig. 2. Taylor Servomex Oxygen
Analyser — Schematic
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CONSTANT MONITORINGR

ANAT.YZERS:

 Monitor Labs 8430 Nitrogen Oxides Anslyzer

The Monitor Labs chemiluminescent analyzer is used to measure parts
per million dry volume of Nitrogen Oxides in the samnle gas. The
analyzer measures the concentration of NOx by converting NOx to NO
and then measuring the light emitted by the reaction of NO with
ozone.

The sample gas is drewn into the analyzer by a vacuum pump which
partially evacuates the reaction chamber. The sample flows through a
NO2-t0-NO converterl/ for NOx analysis or may bypass the converter
for NO analysis. The sample then flows through a temperature
controlled critical orifice into the partially evacuated reaction
chamber.

Ambient air is also drawn into the aralyzer as an ozone carrier. The
air flows through a desiecant cartridee for dryine, then throueh an

. ozone generator which converts some of the oxygen in the air to ozone.

The czonated air then flows throush a temperature controlled critical
brifice 1nto the reaction chamber.- \ :

The sample ras and the ozonated air are mixed in the reaction chamber,
where the following reaction takes place:

NO + 03 — NO2 + 02 + hvY

The intensity of the chemiluminescence is proportional to the concen-
tration of NO in the reaction chamber. The 1ight emitted by this
chemiluminescent reaction shines through a window in the chamber onto
a photomultiplier tube (PMT). A spinninglight chopper wheel between
the reaction chamber and the PMT allows the PMT output with no light
to be compared electronically with the PMT output with licsht. The
signal is processed electronically and output for recording of the
concentration of NO (or NOx if the converter is used).

1/ Either of two types of converter may be used-a 300°C Molvbdenum-

catalyst converter or a 900°C stainless steel converter.
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CONSTANT MONITOR
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FUEL ANALYSIS & EMISSION FACTORS




COMPANY: ARCO ALASKA, Inc.
UNIT ID: HEATER DS-1Y

Page 41 of 109

DATE: 09-20-83
FUEL ANALYSIS & EMISSION FACTORS
POLLUTANT % 02 PPM(dry) LBS/DSCF  LBS/MMBTU

NOx RUN #1 0.1 53 6.33E-06 0.055

NOx RUN #2 0.1 58 6.92E-06 0.060

NOx RUN #3 0.1 56 6.69E-06 0.058

NOx AVERAGE 0.1 56 6.65E-06 0.058
FUEL GAS: $ H 3 C N %0 Btu/lb SDCF/MMBtu

75.53 0.32 1.54 22648 8707

Lease Gas 22,61
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COMPANY ¢ ARCO ALASKA, Inc.
UNIT ID: TURBINE CPF-1 (C2101C)
DATE: 09-21-83
FUEL ANALYSIS & EMISSION FACTORS
POLLUTANT % 02 PPM(dry) LBS/DSCF LBS/MMBTU
NOx RUN #1 16.2 95 1.13E-05 0.439
NOx RUN #2 16.2 95 1.13E-05 0.439
NOx RUN #3 16.3 97 1.16E-05 0.458
NOx AVERAGE 16.2 96 1.14E-05 0.445
:;L r")/ n 26" 9 . /gi J / -1
/ e r *‘./ [
 20.9- b2
FUEL : $ H $C %S $ N 20 Btu/lb SDCF/MMBtu
22.49 75.65 0.00 0.31 1.55 22596 8716

Lease Gas




Campany: ARCO ALASKA, INC
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Unit: HEATER DS-1Y
Date: 09-20-83
F FACTOR FOR GASEOUS FUEL
COMPONENT C H EXPAND MOLE § MW MWw° WIF. 8 % C $ H $ N $0
02 0 0 1.000 0.000 32 0.00 0.00 0.00 0.00 0.00 0.00
N2 0.0 1.000 0.220 28 0.06 0.32 0.00 0.00 0.32 0.00
co2 0 o 1,000 0.940 44 0.41 2:12 0.58 0.00 0.00 1.54
60 ..+ 2,893 0,000 28 0,00 0.00 0.00 0.00 0.00 0.00
H2 0 2 1.892 0.000 2 0.00 0.00 0.00 0.00 0.00 0.00
Cl | G 8.569 85.340 16 13.65 69.90 52,43 17.48 0.00 0.00
c2 2 6 15,246 7.190 30 . 2,16 11,04 8.83 2,21 0.00 0.00
Cc2= 2 4 13.354 0.000 28 0.00 0.00 0.00 0.00 0.00 0.00
Cc3 3 8 21.923 3.780 44 1.66 8.51 6.97 1.55 0.00 0.00
= 3 6 20.031 0.000 42 0.00 0.00 0.00 0.00 0.00 0.00
c4 4 10 28,600 1.810 58 1,05 5.37 4.45 0.93 0.00 0.00
C4= 4 8 26,708 0,000 56 0.00 0.00 0.00 0.00 0.00 0.00
C5 S X2 3533277 0550 - 712 040 2.03 1.69 0.34 0.00 0.00
= 5 10 33,385 0.000 70 0.00 0.00 0.00 0.00 0.00 0.00

C6+ 6 14 41.954 0.160 86 0.14 0.70 0.59 0.11 0.00 0.00
TOTAL - e - 99.990 = 19.53 100.00 975.53 22,61 0.32 1.54

COMPONENT WI. %

CARBON 75.53

HYDROGEN ' 22.61

NITROGEN 0.32

QOXYGEN 1.54

SULFER 0.00
SPECIFIC GRAVITY, (AIR=1) @ 60° F 0.678
SPECIFIC VOLUME, scf/LB @ 60° F 19.31
GROSS CALORIFIC VALUE, BTU/scf @ 6Q° F 1173
GROSS CALORIFIC VALUE, BTU/LB 22648
EPA F-FACTOR @ 68° F 8707 DSCF/MMBTU
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Campany: ARCO ALASKA, INC
Unit: TURBINE CPF-1 (C2101C)
Date: 09-21-83

F FACTOR FOR GASEOUS FUEL

COMPONENT C H EXPAND MOLE § MW MW°® WI. % %C $ H $ N $0
02 0 0 1.000 0.000 32 0.00 0.00 0.00 0,00 0.00 0,00
N2 0 0 1.000 0.220 28 0.06 0.31 0.00 0.00 0.31 0.00
002 0 0 1.000 0.960 44 0,42 2.13 0.5 0.00 0.00 1.55
co 1 0 2.893 0.000 28 0.00 0.00 0.00 0.00 0,00 0.00
H2 0. .2 ¥892° 0.000 2 000 0,00 08300 0,00 000 0,00
cl 1 4 8,569 84.160 16 13.47 67.97 50.98 16.99 0.00  0.00
c2 2.6 15348 7330 W B2 1L, 9% 2.3 040 0.00
C2= 2 4 13,354 0.000 28 0.00 0.00 0.00° 0,00 0.00 0.00
c3 3 8 21.923 4,210 44 1.85 9.35 7.65 1,70 0.00  0.00
C3= 3 6 20,031 0.000 42 0.00 0.00 0.00 0.00 0.00 0.00
c4 4 10 28.600 2,000 58 1.16 5.86 4.85 1,01 0.00 0.00
C4= 4 8 26,708 0.000 56 0.00 0.00 0.00 0.00 0.00 0.00
Cc5 5 12 35217 0.510 72 04  2.07. 1.33 0.35 "0.00 000
C5= 5 10 33,385 0,000 70 0.00 0.00 0.00 0,00 0.00 0.00
6+ 6 14 41.954 0.140 86 0,12 0.6l 0.51 0,10 0,00 0.00
TOTAL - - - 99.990 - 19.81 100.00 75.65 22.49 0,31  1.55
- COMPONENT ‘ . WL %

CARBON 75.65

HYDROGEN 22.49

NITROGEN 0.31

OXYGEN 1.55

SULFER 0.00
SPECIFIC GRAVITY, (AIR=1) @ 60° F 0.688
SPECIFIC VOLUME, scf/LB @ 60° F 19.04
GROSS CALORIFIC VALUE, BIU/scf @ 60° F 1187
GROSS CALORIFIC VALUE, BTU/LB 22596
EPA  F-FACIOR @ 68° F 8715 DSCF/MMBTU
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FRUDHOE BAY CENTRAL LABURATORY

ANALYZIS REFORT
L322 2222 2 22 2 -2 2- 2. 2222 L-2- 22T L-T-L-2-2-2-L T 2L 233

MFLE# E24521 ARCHIVE# GAYESIIZA wuf =

- e s

gt # SEP 271983 [ cc

LOCATION, COMPANY » hb] RC/CE ey
KUFARLIK - ARCO : — =
SAMPLE MONTH., DAY, YEAR, HOLIR SAMEC®Y[F fel g{ns..daat#ufrwfw
@ 20 1953 2000 FUEL LR —srefRplowme | -

SAMFLE DESCRIPTION _
FUEL GAZ AT DRILLSITE 1-Y SANFLED AT SCRUEEER
TEMF,  SAMFLE FSIG, LINE FGIG, METER#

&0 150 150 -
REQUESTOR
A. SCHUYLER _ . Be
FROFERTY VALUE
NITROGEN .22 MOL %
#ME THANE 85,34 MOL %
CAREON DIOXIDE .94 MOL %
%ETHANE 7.19 MOL %
PROFANE 3.78 MOL %
IS0O-BUTANE .53 MOL %
N-EUTANE .23 MOL %
IS0-PENTANE .27 MOL %
N-FENTANE .28 MOL %
Cé+ .16 MOL %
HYDROGEN SULFIDE 0 FEM PRESENT
GROSS DRY (IDEAL GAS) 1172. 6 BTU/CF
NET (IDEAL GAS) 1061.5 ETU/CF
GROSS SATURATED IDEAL 1152.2 ETU/CF
SF GRAVITY (CALC.) . 676 e
P GRAVITY (MEAS.) LT iyl

ETU VALUES ARE ON AN IDEAL BASIS AT 14.4%4 FPSIA AND &0 DEG F

IOMMENTS :

COMFPLETED BY. ..
REVIEWED EY: .$. i essenus

D. SAMPERT /L. MATS0ON
k. LEYS/F.LOVE

. KRUSE/D. KILAND
LAE/FROJECT/FILE
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LOCAT
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4
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TEMF»
147
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A'
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FRUDHOE BAY CENTRAL LABORATORY
ANALYZIS REFORT
FRFFHFHFRRAFFRIR AR P R R R R F R FRFRARR

"a'WPMlcvc AJS | IMS| TWK

| =4 1=ZFF {953

TA| SEP271983 | cc
."h e r——
ICN, COMFPANY » RC/ce File

ARLIE : ARCO
E MONTH. DAY, YEAR, HOUR Sawﬁc° o &”ézﬁREETFEN
=3 1983 1300 GAS TO TUREBINE o7
E DESCRIFTION ’
ARUK ELIEL GAS TO TLIRBINE 0~
SAMFLE FSIG, LINE F3I1G, METER#
170 190 * 3

=TOR
SCHUYLER = A7o /F3>—
FROFERTY VALUE

NITROGEN SEZ moL %
#METHANE S4.14 MUL %
CARBON DIIOXIDE o P MOL <%
“ETHANE y G MOL %4
FRIOFPANE 4.21 MOL %
IZ0-BUTANE . &4 ML %
N=-BUTANE 1.36 MOL %
ISO-FENTANE e MOL %
N=FENTANE -2 MoL %
Céi+ .14 MOL %
‘HYDROGEN SLILFILDE i FFM FRESENT
GROSS DRY (IDEAL GAS) 1127.1 BTU/CF
NET (IDEAL I3AS) 107%..1 BTU/CF
GROZE SATURATED IDEAL 1146.5 BRTU/CF
SFP GRAVITY (CALC.) o BTA e
SF GRAVITY (MEAZS.) o 627 oioiai ot s

BTU VALUES ARE ON AN IDEAL BASIS AT 14.4&%& FSIA AND 60 DEG F

lommsms:

e
COMFLETED BY..;E;E%;ffT.....

REVIEWED .EY:... ‘D&— P x oy

[. SAMPERT /L. MATZON
K.KEYS/F.LOVE

S ERUSE/D. KILAND
LAEB/FROJECT/FILE
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Fuel Analysis, F Factor & Lbs/MMBtu

Reference: EPA, Code of Federal Regulations; 40 FCR 60.45

Method: EPA F factor was calculated from the fuel analysis for
percent weight carbon, hydrogen, nitrogen, oxygen,
sulfur and calorific value. The F factor was then
used to calculate 1bs/MMBtu emission factors.

Calculations:

F = (SDCF @ 68°F/MMBtu) = 108 * 3.64(%H)+1.53(%5%59ig7$5§%+0.14(%N)-0.46(%0)

1bs/SDCF = ppm (dry) * MW * 2.59 * 10~

1bs/SDCF, (@ zero %0,) = 1bs/SDCF * Eﬁggfgﬁé

1bs/MMBtu = 1bs/SDCF, * F

MW(NOx) = 46 grams/mole




SOURCE OPERATION DATA
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eneral Purpose Worksheet | <
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—WRIU™ WELL TEST REFPURT T
]
2 5 g 1
09720783 10153138 )
- —— TEST DATA :
FROD  TEST  TEST TEST FURH. TOTRAC FURM. TOTARC  CIFT TEST "PT T YORS
. TIME FTP FTP PRES PRD OIL WTR 4 GOR GLR GAS TIME oIL SYALE
—WELCL _ DATE  COMP PSIO PSIO PSIO CHK Wm—mr—ms—smmn—ms——mvn TTPCCP

—Yy="1T"09=12=83 1713 280 280 T 283 176|908 0 “0_0_70t—7w_'ﬂ_2M—2fH‘Hﬂﬁ——_
fy- 2 09-03-83 0530 230 230 ' 210 - 176 2634 0 2720 o 1033 1033 o] 24.0 235.0 NMNN
: S 1TI68— O 1250 29NN T
iy- 4 09-04-83 0945 273 2635 239 176 3347 0 4902 .0 1463 1443 0 24.0 25.2 NMNN

= =06=83 1600 280 289 2353 176 | 1388 0 | 2117 0 13231323 080246 —N-MN—N—T"

1y- & 09-11-83 0130 3460 360 255 176 4160 o 4592 (1] 1104 1104 0 8.0 235.5 NMNN
[IY="7"09=13=83 2100280 320 262 176 | O8f4mmage 139800 187318730 —12:0—25:0—N-M-NN—"
iv- 8 09-13-83 0600 260 260 260 176 1260 o 1432 0 1137 1137 o 12.0 2.8 NMNN
= =T6= 283 262 IT76 18986 O 2027 O 193 193 O 1270 23NN
1Y=-10 09-10-83 0215 250 280 2460 176 2431 0 1837 0 764 764 0 12.0 235.5 NMNN
= =18= 280225263176 211t 0 1203 O 370 970 0 B0 2% 1T NI NN—T
1Y=-12 09-09-83 1020 270 280 250 176 3443 0 27351 0 799 799 0 8.0 25.2 NMNN
FTY=1309=18=83— 1000300320260 17& 1932 O 114 O 25 80— NMNN—
1v-14 09-10-83 1530 180 190 280 176 313 2 458 -1 2099 3702 S09 10.0 25.4 NMNN
IY=I3T07=15=83 2100 280" 270230 176 2343 O 183 O JO0I3— 303 O 24,0~ 232N
1Y-16 09-05-83 1700 230 240 233 176 1113 0 380 0 321 521 0 24.0 23.7 NMNN
$s ' 29019 2

347 produchn. to be okt~ lan .éno?( e’ 2o

Yud = 29,031 bb\/dq_
v 192,000 _Ldu./hu

U P EpC g TR S SS [l S 0 L il 1S

comecfec=d

AUTNTSLERIS. AN DUNPUIRII . : 3 . - 8 A s W A N YR Wy &

i
1
|
i
|
!
!
a
I
|
|
[
i

apt 40| 0% TBEC

-
-



...........

l HELY PS5 LY ' 4.5 3 I'm S50 A
RESS sec sec
~ © " 30 as e e 's e as
l ' c ﬁ Cr 0_ 3
v 5/741 / bald 2 0 0 0 U 32
S 1< - - P
'Ft . séunct 10 NUMBEN : 0 ¢ 0 C/ 4 "
. o C o\ 38
PROCESS CQUIPMENT OPERATING MODE =
'ZZ{_*&-* Ot W B (g Loz : g 5 & (f) .
NTROL CEQUIPMENT OFELRATING MODE . d Y
A bt s — -
SCRIGE EMISSION POINT . / ’ ﬂ c o ﬂ =
. : L] ﬁ ﬂ ﬂ- & 3
‘ caoumo LEvEL g ::'3:‘.':7.5‘;22 ’ 0 Q‘) O /2‘ »
- YANCEZ FROM OSSERVER DIRECTION. FROM OBSERVER 0 0 '0 &" a0
‘ & O V& : ——
i SCRIBE EMISSIONS : g a ﬂ & = =
1 1ISSION COLOR - rLuUME T:Ft: T CONTINUOUS - d, & &7, = i
! C&‘” FUCITIVE () INTERMITTENT O 0w W/ 67 i T ay
| YEN DROPLETS PRESENT IS WATER ODROPLET PLUME 1e 0’ . & &) &' e
~NO vesQ ATYAC“W racweoC
AT WHAT r?;mr TN THE PLUME WAS OPACITY otj'f:-nmto " & () 0 & 2
j 'e V2 L & 0 as
€scmiet oginc-ouno: = i 0 7 {./ 55
-cn;?‘ouno_co om / SRy c/z DITIONS 1 & 0 () & a8
-fwino sPeeD WIND DIRECTION £ 4
Nt 20 0
MBIENT Ytu':lAYUﬂt : RELATIVE HUMIOITY
V3D R . AV IO7, o —
SOURCE LAYOUT SKETCH DRAW NORTM ARROW 22 s2
23 s3
2a sa
X cmission POINT 23 s
2 26 se
27 s
20 se
O®SERVERS POSITION
29 39
30 (1)
AVERAGE OPACITY FO® NMUMBER OF .(:OING’ ABOVE
HIGHMESTY PERIOD 0 ? e 7.
COMMENTS RANGE OF OPACITY READINGS
MINIMUM 0 MaXIMUM
. CBSEHYCR'S NAME [PRINT) .
oberT /& -2255 /
oest ™ t 1 a - oATYCL
Dot leert | 7/ee/v=
/\. s PEDQ 5(/("’%«__,&//40
twAave .IctoszAcon 9' 'I'Q(‘C OPACHYTY oos(_ﬂv-'nons C(..?O"(.O [ A J DATE
l~ siIcnaTURE ,_/(/,"(_'."4( ' // L /bL s
TevLE // ‘o::v/.///: - /‘/‘% ve coov OATE




\

General Purpose Worksheet

Page 52 of 109

N
Al

ubject

. TORPBmIE [(C2)018)

Page No. Of

e : _ By ) ]omz o / e
B2z  wern™ crpcmrir)ger pru - pas parE /()
1o 38 321 79% o0,/ 50 ) pp7H
‘/;44 39 9p4 92596 20// (51) 542
_ /335 38 227 7455 Foll (5.2) F23.7¢x
'50 39 94 77.5  Say/ &.1) Fs57/4%

7ime

//ra

/29 . .
B35

/5o o

INEET DUCT presecene

W'/J&dw‘,

4,2 ,d-m,a, /. 8
4.2 i {¢s
4.2 /s
4.2 /.5

G 7‘2“ =A54£QM‘¢TIIQ

"jwmz'b_,

FRAZZ UK [



aye 2J Ui iV

WP V721733 1554708
l ONE-DAY ANALOG HISTORY

ONE=DAY ANALUG HISTORY
_‘F'an‘mmunu
m—bﬁ—ﬁt
. T

NOTE!! HI,AVG,AND LO=0.00 THEN SYSTEM WAS DOWN

_1,'45 © HIGH AVERAGE LOW.  TIME  HIGH  AVERAGE Low {
1O 100.04 59.55  99.06 10300 99.74  99.33  98.99
1600 99.96 99.90 99.36 10400 99.66  99.35 99.14

_'3"90 99.96 - 99.94 ©  99.89. 10500 99.66  $9.31 99.06

00 99.96 99.93 99.85 10600 99.66  99.36 98.99
joo‘ 100.26 99.91 $9.51 10700 99.59  99.34 98.99

:460 100.26 99.88 99.66 10800 99.66  99.36 99. 14
2100 101.16  99.45 94.71 10900 99.51 99.36 99.14
4o 99.96 99.65 98.99 11000 99.66  99.35 99.14
2200 99.81 99.37 99.14 1100  99.66  99.37 99.21

_j:o 99.59 99.35 99.14 11200 99.59  99.37 99.14

0 99.59  99.33 95.14 11300 99.66  99.40  99.06
0200 99.51  99.32 99.06 1400  99.66  99.37 99.06

X 1150
=NTER POINT NAME OR NUMBER THEN PRESS FUNCTION KEY 1 FOR ANOTHER 3HIST0RY

¥
UNCTION KEY 3 TO RETURN TO ANALOG HISTORY MENU

-+
N
1

$




Pg 54 _of 10
“Aj 5 ; P Srztres  roidaroe—

' ONE-DAY ANALOG HISTORY

ONE=DAYANALOG HISTORY
—w"rm—zoﬁmc-:ﬁﬁtmc :
NOTE!! HI,AVG,AND LO=0.00 THEN SYSTEM WAS DOWN
-

§ ot ek WS

1?15 : HIGH AVERAGE LOW. TIME - HIGH AVERAGE LOowW
'OO _ 971.57 923.89 866.71 '0300 889.47 874.14 , 854.51
1600 973.20 965.50 926.05 !0400 £€89.47 876.12 £61.83

V13,40 < FTL3) 969.94. 10500 878.09 = 869.66 8356.95

!00
iOO 970.76 969.20 966.69 ‘ 0600 891.91 875.57 851.26
00

969.13 965.92 953. 69 jo7oo 885.40  870.51 847.20
jéo 967.51 959.38 938. 24 Eosoo 891.09  875.69 848.82
2100 . 967.51 912.27 741.52 50900 912.23  892.15 . 878.09
_-];o 944.74 930.04 869.14 11000  904.10  890.10  ©52.89
2800  937.43 898.83 862.64 11100 904.91  894.83 - 876.46
_ioroo 910.60 884.93 867.52 11200  915.48  898.00 878.90
_‘e.oo 894.34 881.35 867.52 11300 _ 924.42  911.28 895.97
0200 892.72 877.14 861.02 11400  917.11  904.15 '  ©90.28

3 :302.00
_|£NTER POINT NAME OR NUMBER THEN PRESS FUNCTION KEY 1 FOR ANOﬁ-'IEIg HISTORY

AL

_'-‘UNCTION KEY 3 TO RETURN TO ANALOG HISTORY MENU -

-

27 St 4497 HP

N |

1 | |3 Shse  43/¢ 4P
1 |

N |

e
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~\5o0’ Gea-, )
———

4703




ONE-DAY ANALOG HISTORY

A 4

‘ . AT-THH7E- ‘
NOTE!! HI,AVG,AND LO=0.00 THEN SYSTEM WAS DOWN
HIGH AVERAGE LOW.  TIME  HIGH AVERAGE LOW
48.27 46.84 44.21 10300 37.64 36.02 ' 34.51
48.58 47.17 46.08?0400 37.64 36.38 34,51
48.27 - 86.69 45.14. 10500 36.08 34.87 33.26
46.08 ' 43.62 40.14 Eoeoo 3s.14 24,03 32.95
40.45 39.89 39.20 Eo7oo as. 45 34,90 34.51
40.14 39.30 38.58 10800 35,76 24,30 33.89
39.52 38.84 37.95 §09oo 39.20 37.42 . 35.45
41.70 40.21 38.27 11000 39.52  38.76°  37.95
41.08 39.87 37.95 {1100 40.14 39.31 38.58
41.39 40.13 36.08 {1200 41.70 40.27 39.20
40.77 38.58 35.76 {1300 43.27 40.78 39.52
0200 39.20 37.62 36.08 (1400  43.S8 41.74 40.14

‘\-."\l_',“'.‘J &
I NTER POINT NAME OR NUMBER THEN PRESS FUNCTION KEY 1 FOR ANOTLER H)I STORY

UNCTION KEY 3 TO RETURN TO ANALOG HISTORY MENU

*
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APPENDIX I

Example Calculations
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EXUWY\L(Q Co lew ’(J\é»ﬁ‘f

Healoy DS-(7 ¢ PUN #* 1 ® /@:70 on 09-20-&7

Uw\(S‘H> (@ COSDF 4 2972”1‘18( 54d 4 K3= ’?'("S (‘R/Ih Hd.)
um = 200/5 CIS'p

P-bar = 29.92 " Hs

dea f = o0.0 " H,0

Teps ' ¥ 45 °F = 505 R
[Tefer Ca";bro.z‘w;n el 2 O.3062

. —
Um(s@] 20,15 &t # 09862 # 17,65 #TIZ T 20,78 dsc

505 °R
0.04 717 % 75.3 gms#sO 7
_ OO * Bws = /OO * 0 O‘-{?I?* 7sgﬂ #?O +Z> 78 [/L/‘S ? //Zol

’ 12.0% —O—Q/ ‘990/- I;‘i? ws/ |
- L{L/* /00 + 32% 106 * ity | 2.7 /no\e

H(U(wd'5= Eq 92%—foo IVSIHO%F,Q /L//;ZZ”’?: 28.1 jms/m(i
QoS °F +H0F
? 'm GBI AR | Ol F ok /(;.12-9,'—3"72 (z8.1@y . = [/5'./ fs
IF @Jf')/ Egpyen = (s 4

2992+ 3¢

i l?& s (DSCFN)j CO(I- ows)(/s )G 1) (17.65) ﬁgg,qw] 88"7 =
' N‘t& Q_Q‘;‘L‘_l dt“‘d_‘o"-s £2' ('Om'befﬁw Maw\'*'cuu;\ o_/L( #s5 4o 12 Sfa.m-f
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EmePlQ, Cu,/(u/uln}ng (Gyn'fB

( Healar PS-1Y:  Pun #2)

fbsﬂr(NOx) T Pem £ DSCFH * W%/ 605 %1077
= L3 %k G20 % Hb X /,(0057@/0‘? = |o.30 bsphr

| A H(1.63) AC+(.5DES+BIVEN - (0,47 O o
F:‘-(;CJOr PaCF /M /:: (;EQHO % (0
r (PecE /i) .
: (3.04) (22.61) H1.53) (75.53) +0, 5D (@) +(014)(6,32) = (0.96)(15%) * /OG
i 22,648

5 8F02  SDCF/HMBH.

3 zo.9 il .
/”75/)'1”5*\&7 = PPm % |2ap Zoz] * MOk Fx 259 &0 ] [0.055 (bs/rtr
T &

. o >c -
= 53 *520-7_0,,] % Yo * 870F * 259#00
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APPENDIX 2

- NOx Emission Standard For Gas Turbine
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Calculated Allowable NOx Emission for Stationery Gas Turbines

Ref: Environmental Protection Agency, Code of Federal Regulations,
Title 40, Part 60. Subpart GG, 60.332, 1981

Equation:
sTD = 150 (14:3)

where: STD = allowable NOx emissions (percent by volume at 15% 02 and on
a dry basis)

Y = manufacturer's rated ‘heat rate at manufacturer's rated load
(kilojoules per watt hour)

Calculations:

9550 BTU/Hphr = manufacture rating 1/
1.4137 * 10”3 (hphr) (kilojoules)/(BTU) (w-hr)

STO = 150(gmmo-TT. 4137 10°3))

STD = 159.9 ppm @ 15% 02

1/ This rating provided by Alan Schuyler of Arco based on manufacturers
~ efficiency graphs and actual operating conditions.
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GgNERAL ELECTRIC MODEL M3142 (J) 14600 HP¥* GAS TURBINE2
ESTIMATED PERFORMANCE '
COMPRESSOR INLET TEMPERATURE 30°F (-l.1°C)
COMPRESSOR INLET PRESSURE 14.7 PSIA (1.0133 BAR)
FUEL *NATURAL GAS DISTILLATE OIL
DESIGN SHAFT OUTPUT HP 14600 14 250
DESIGN HEAT RATE (LHV) BTU/HP-HR - 9530 9680
DESIGN HEAT CONSUMPTION (LHV) BTU/HR |39.|xlO6 I:’:?’.BxIO6
DESIGN AIR FLOW LBS/HR ~ 415,000
DESIGN SHAFT SPEED RPM 6500
..NOTES: :
™. ALTITUDE CORRECTION ON CURVE
418HA41B. : s
2. AMBIENT TEMPERATURE CORREC- :
| TION ON CURVE 471HA282. =
3. PRESSURE DROP EFFECTS: [ E -
] % EFFECTS A\
: HP-. HR e B2
4" HpO INLET  -—1.8 +08 : :
4" H,0 EXHAUST -0.8 +08 : o
4. FOR EACH 4" H20 TR =2z T
PRESSURE DROP INCREASE " {
5 EXHAUST TEMP BY 2°F.
s. OPERATION ON CONSTANT HIGH
PRESSURE SET SPEED CONTROL. ;
: ;i T
-—.:ll : '\7 : V. | > - ]Jlr
. 5 24 S : <
L 1 2 V.4
e y ;" — : : I
_.4—‘ e ,I[ l/‘ill‘3 ‘é ? ‘; o
samaan S e i amemsEas e ‘
P = 1 TBESEN e Emeta
SRttt e e e e e
BT T : S e aanass = s : s
s B oo Ho e S EEmanc(Cimeseser: Craanmmte: o
= B T AP DA ST e ED TR S T s
': v; &I' % ) ‘;{“ e EEI J’;L {‘l!le'. ‘ .1.‘1A llf?‘ .:;i‘viulli ‘I‘lr :i 4?[HA.28 5
K.D. KNAPP NOV. 3, 1977 )
v n VNLPP MAR |0, 1978, REV. A if . Jeet,
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GENERAL ELECTRIC MODEL M3142(J) 14600 HP* GAS TURBINE 2

FUEL |
DESIGN SHAFT OUTPUT ! WP
DESIGN HEAT RATE (LHV)
DESIGN HEAT CONSUMPTION (LHV)  BTU/HR
DESIGN AIR FLOW LBS/HR
DESIGN SHAFT SPEED " RPM

ESTIMATED PERFORMANCE

COMPRESSOR INLET TEMPERATURE 59°F (15°C)

BTU/HP-HR

COMPRESSOR INLET PRESSURE 14.7 PSIA (1.0133 BAR)

®*NATURAL GAS DISTILLATE OIL

14 600

9530°
139.1x 106
. 415,000

14250
9680

137.9x 108
6 500

1 1
T

NOTES:

i. ALTITUDE CORRECTION ON CURVE

418HA4I8.

2. AMBIENT TEMPERATURE CORREC—

TION ON CURVE 471HA282.

3., PRESSURE DROP EFFECTS:

% EFFECTS

HP - . HR

4" HO0 INLET  =-1.8 +0.8

4" Hp0 EXHAUST -0.8 +0.8

4. FOR EACH 4" H 0

PRESSURE DROP INCREASE

EXHAUST TEMP BY 2°F.

5. OPERATION ON CONSTANT HIGH

PRESSURE SET SPEED CONTROL.

1
1

1

-\

11

a2a

L1

s of

47IHAZ2TT

K.D. KNAPP NOV. 3, 1977

s ABS READ IO 1070 SPENL A
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GENERAL ELECTRIC MODEL M3142(J) 14600 HP* GAS TURBINE 2

ESTIMATED PERFORMANCE
COMPRESSOR INLET TEMPERATURE 90°F (32.2°C)
COMPRESSOR INLET PRESSURE _14.7 PSIA (1.0133 BAR)

FUEL XNATURAL GAS  DISTILLATE OIL
DESIGN SHAFT OUTPUT HP 14 600 14250
DESIGN HEAT RATE (LHV) BTU/ HP-HR 9530 9680
DESIGN HEAT CONSUMPTION (LHV)  BTU/HR 139.1x 106 137.9x 106
DESIGN AIR FLOW LBS/HR 415,000
DESIGN SHAFT SPEED RPM 6500
T NOTES:
I. ALTITUDE CORRECTION ON CURVE
418HA4I8, _
2. AMBIENT TEMPERATURE CORREC-
TION ON CURVE 471HA282.
. PRESSURE DROP EFFECTS:
% EFFECTS
: HP ° HR
4" HaO INLET  =1.8 +0.8
4" Hy0 EXHAUST -0.8 +08 ;
3. FOR EACH 4" H,0
PRESSURE DROP INCREASE
EXHAUST TEMP. BY2°F,
5. OPERATION ON CONSTANT MHIGH
. PRESSURE SET SPEED CONTROL.
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I. HP SHAFT DESIGN SPEED- 7107 RPM
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APPENDIX 3
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APPENDIX 4

Raw Field Data
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Clieat: [EL Alaska,  Uait. Healir-Y | Reockt: _ | F8( Mte: - 20-83
ki # 1l Time [6:20-16:80 Sk # 2 Tme: _18:00 - /825
2ot 5330 LF 0,80 mchd @3S mef 0.98 b2 Pht# 5330 (,P 0.80 met_63S m,‘g 0.79802
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ek dia ch.o (.-,g).aup__@ Ceffacr [ Stk =008 Suckdia, 240 finy twp __Lisd Sulfasr [ Shike 0:06
3.4 s
Imp'mg_fs _ final . Tare Neb I""f“‘ﬁ“’ I o) Tare Nk
' )
2 ; 4972.68|4922.35| S, 33| z
3 Q24 (18 /00 s
v %ﬂ\.é[’é{b _&2 0 4 343 Gmbsy, tg_a;.g 12%% z;‘g
] Q. = : 5 oM « .
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Tfr = o e B s .
2 o= Nog -~ o
e 2292 hd) = S 7sas e 29,92 - "
:—j — Unm (m. iRy U U (M\“’d): 596.50 |5
AP O. 03 UN LC \ﬁt.o ) = "?C"/O Y] -—112_. » 4 ‘ I
— Vi = - s o0 _ Q.05 U @.“&3 e oy & 00
- e 45 20. b : S
m_0.0 & 18 .50
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INITIAL MOLECULAR WEIGFT & PERCENT WATER

CLIENT: Areo Alaska

SITE: Ds t/.Z. (Dr.'// S/)LC» sO\}u'\ $\'d_f-k. wbs‘}’ PW’+

DATE: &f?éqéw 20 /783

1L20 he ‘»&n

l el Pressure Tecperature
l Barometric 2 I?Z- "Heg Standard (9 °F
. Static “0.0% "Hp0 Duct ii& b 4
Ll Duct (absolute) _ "Hg Wet Bulb'__— - ©°F
Orifice (AR) A.0  "H20 Meter 45 OF ¥ ysuz

Water Collection

e £ L35 . plz po7

: Me 53T IV 516.4@ .
* 15 S 0.+2¢F
' Final Weight 997 (8 ¢ mz i i e -y
‘ 20, 5r/ @i 203
| Tare Weight i Z22.35 ¢ Meter Volume Aa:‘J CF o.zu o
|' Net 4533 ¢ Vmstd CF .
Ters ot

| ' | %3’"‘3 /2o leo a4

: Smsmba, i 5o
RESULTS: eo. —
: i d737(4?//2.)5:

X , 3%
L?z_nlt_.)g}( T~‘

Orsat Analvsis

CO2( 22) /4.0 % Volume (Dry)
02 7,) o0 % Volume (Dry)

co - £ Volume (Dry)
N2 $3.0 % Volume (Dry)

Initial Water (By Procedure f

H20 £ Volume
MW (wet)

272.35 4rm

wef

co pom Volume (Dry)
by Driger tube

Dew Foint Temp. _ °F
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INITIAL MOLECULAR WEIGET & PERCENT WATER
cLieNt: Arce Alaske, .
SITE: Flaw Stahion Y1 ‘ ' . FERL
DATE: Uplcs  Bon 1R0OKe

Pressure Temperature

Barometric 2 l..‘lz "Hg Standard _ (s} b
Static (-v40.0b ___ "H0 | Duct A3%  °F
Duct (absolute) "Hg- : Wet. Bulb — o 4
Orifice (AH) VE®) "H20 . Meter 40 34 3% °F
Water Collection _ ) L1500 }
Final Weight 42/.0% ¢ m H96.30 /50 +4TT j.iti ‘
Tare Weight 425 .% ¢ Meter Volume CF 0.005c3s |
Vet 452 ¢ Vmstd L, - € oky }
, e 5%
RESULTS: o - S

/ o

290,90 2758

: S/
Orsat Analysis Gz

Co2 43 /2.3 % Volume (Dry)

02 ¢+ 0.0 % Volume (Dry)
co £ Volume (Dry)

N2 %7.7 % Volume (Dry)

co pom Volume (Dry)
by Drager tube

Initial Water (By Procedure # )

H20 $ Volume
MW : (wet)

Dew Point Temp. 5

3
lo
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INITIAL MOLECULAR WEIGHT & PERCENT WATER

CLIENT: Adeco Alasha
SITE: Thow Statien (| - Sovda Bestuck

DATE: ‘(/20(‘5 NS Zonds ‘

Pressure : Temperature 1
Barometric 2412 "Rg Standard _( K °F
Static -0.63 __ "H0 Duct 760 °F
Duct (absolute) 2%.9| "Hg Wet Bulb — . SF ‘
Orifice (AH) @) "H20 . Meter ~ 34 3% _*F | R

: Water Collecti
ater Collection % e ¢3¢ 00 .
Finel Veight 4724.75 ¢ mz QI6 05 (253" ik,
Tare Weight 416.25 ¢ Meter Volume _ /%.// CF 0 Op8erm
Net 51.50 g Vostd cF €1 "'Ja
0.5

RESULTS:

Orsat Analysis /9730®~

CO2 (Z.“ £ Volume (Dry)
02 00 % Volume (Dry)

co $ Volune (Dry) ® — pn Yolune (Dry)
N2 §7.b £ Volume (Dry)

‘ Initial Water (By Procedure # ) ‘o
H20 | £ Volume : ’
-]
MW (wet) Dew Point Temp. 4 F
%
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b)
oATA: Areo Alaslcal - Driw sive X 1
Date ﬂml £> Time |L|S Run  _ |
\aca““f;\ A0 port

Description: 2 P FO"" ("\\ M ‘"“‘"J""’ ra:.[i‘ & \ e (5
" L dia. atter ad scli
M a hoeizomtal \an~&-,41’Pn°x Ea Tdia é’ 4L:;;mkd baescs ainks464«42

Duct Diameter inches Area 3.)4 ft
l Rectangular duct X
: £H20 MW
. : Duct Static Pressure = OR  inches F20 : Pitot Tube # 333D
. Standard Conditions _( & °F & 29.92 "Hp Mag Box # 326
Pitot Tube Coefficient O JAY Randitemp § $5°3
l.17‘-5 N T Sruda +4._§g NWJ’(‘\. 5'(’Qék +o.0] :;Ak(._ 3
AL Ins. Nwegy %E N E“¥ 9. West E&F__
o Trav. From|{Temp &P V4 Temp & d Temp aF Vg
. Pt. Edgel °F In., ft/sec] © . °F In. ft/sec| °F 1In. ft/sed.
1.0 2 |p0.02
1 | &= (90 [o-03 3
2 (3.6 t o3 g4z [0-05
I 3 1‘ / o0-4 4 5 M1 o..:sf
wah 199 0-04 %92 Tz.os
5 1106 703“0004 " | w4z 004
l g 23.0 |565(0.03 / -
8
l 9
10
11
12
| 13
14
15 4
' 16
17
_ 18
19
20
21
22
E
24
I RESULTS:
Average Velocity (V) __ FPS Average duct temp. _ °F
Average Volume Flov Rate Qd _____ACFMat____°F&______ "Rg
l Volume Flow Rate Qstd(wet) _ SCFM at standard conditions
l Volume Flow Rate Qstd(dry) _ SDCFM at standard conditions
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DATA: Arco Alaska - £<.y1 -

Date 1[& lg} Time [}Y4S

Description: S Zm&-\

Duct Diameter 24 inches Area 3.| rt2
Rectangular duct X

$H20 ' MW

Run §f Q.

Duct Static Pressure +0.0lb inches R20
3 ¢
Standard Conditions _ ([, § ~ SF & 29.92 "Hg

Pitot Tube Coefficient ». fli

Pitot Tube #3533

3%

Mag Box #

* Randitemp f Nk

e e
- . P
. R .
LIS
SRR

: 2~

Sovth slack B\ st +0.53 sha
Ins. | et Bk v S West E({ ngzgngl-_

Trav. From|Temp &P ) Temp &P Vg3 Temp o emp a d

Pt. Edge| °F 1In. ft/sec|] °F 1In. ft/séc| °F In. ft/sec| °F In. ft/seq

1 [1.o |972[003 934 o-03] 49

2 |3.5 |932 [9-04 49 z:

3131 |13z)o-0b Ll

o I 0.0 l 10-05

5> |ao. ¥ { 0-05 0-04

g 23.0 9 |o.0Y 76% |o-oM

8

9

10 .

11

12

13

14

135

16

17

18

19

20

21

22

23

24

RESULTS:

Average Velocity (Vg) FPS Average duct temp.
Average Volume Flow Rate Q4
~ Volume Flow Rate Qstd(wet)

Volume Flow Rate Qstd(dry)

.

ACFM at °F &
SCFM at standard conditions
SDCFM at standard conditions

°F
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DATA: Ao Alaka . bl si¥e Y
Date 4@0 Time /775 Ruz 2
Description:
Duct Diameter 24 D inches Area rt2
Rectangular duct X
£H20 MW

Duct Static Pressure &Q}_ inches R20
Standard Conditions _ (% °F & 29.92 "Hg

Pitot Tube # 5330

Mag Box # 13

Pitot Tube Coefficient ﬂz Randitemp # yuwi ot 2Ud-|
l‘?aol\{ - Smru'\ S+’a.¢,k JQL,-L«- Nof“\ s""ag&i
ns.

Trav. From|Temp &P V4 Temp &P Va Temp A d Temp aPF V3 4
Pt. Edge| °F In. ft/sec| °F In. ft/sec|] °F 1In. ft/sec| °F 1In. ft/sed
1 | 1.0 (40 |0-03 14y |0-05

2 |3.5 o-4 T4p |0-A

3 11\ 0s 94y |9-05]

i [ 0-04 | lo-os

2 20.5 0.03% o it

B 0.03 §4b (o 03

8

9

10

11

12

13

14 ?{-

15

16

-17

18

19

20

21

22

23

24

RESULTS: A

Average Velocity (Vg) FPS Average duct temp. °F
Average Volume Flov Rate Q4 ACFM at __ °F & "Hg

Volume Flov Rate Qstd(wet)
Volume Flowv Rate Qstd(dry)

SCFM at standard conditions
SDCFM at standard conditions
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FlCld Data Sku+

Client: _(1RCO Alaska, Un.+: Tocbine C-CPF | zeporté: L 781 by _9-2/-83

Site ¥ i Time: 120 = (I35 Sk & 2 Time! ‘2']5‘/2 . g
| P&d’# 5330 (_ a M d (Qs M¢.§ O.?prl | Pt ¢ 5530 C 0. EO I\\d'«“‘ L3S mkg 2862
‘ Tomp Inh4 ‘ masl._ib T4 TN, _7L_ | Tempund mst_.ib T Warlee L
m& da _T2:9ip. Cav — L &Vm%{.& Skhe _O. 70 buckdia. F2:0 fig) Gp __find Bl — [ skkO.76
: 2 823 (Y
Mpmapts Final Tare Net W‘Sa’ =, _Fwal Tare Nk

' Y459 Gl “MId 1S.YS . S

2 L’ JQQ = z / / ‘“' ‘l o?/ 229. @J 2203

3 1) Y s frazd) y/i (00

“ Sﬁim\og 57 go YT 52 5O

s K.g. - - - s K.0 - =

% sl Gl | JRD] | 29420 | . S\abd | 27221298 G\

T \ S‘Gq ’ zl

Inhqnted Gas & Idarotd (nas Bas &

b ’?? _ Vmstd w:ﬁ | &5 = N

Or 1165 By o a ' O, | 6.© Tob.0

N, maEs N, . Mo d)

¢o — bIso 1 do)

R ahe
SDLFA _m | Coibik l\‘igrzes;t

\’ _ﬂ“m_shq eVa ™ Lorreated > 20.10 s mef Wy aiacd :
TI“L{'MD___ . 1’0\*.. -~ i w
Noz ._% oy "———/ 5
Poar _2_‘35 : P _z—— -
e U Codd)= G50.1S o e (Coal) = -
I?’ _’fﬁigo_ y T i n 895 3 @ma.m 676.55 &
k\\ ) \)‘ ( "'/ 72 Un QN\“ I‘L) * _(_';3___5_"!-—5-" e): ?;I: iy dm Q‘\haﬂ) = (056 qs
o 21.00 0

Nl . 20.10
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Clieak: ARCO Aaska

3 e

Unit. Jorbine C-CPF A oottt _ [ 28I bate: __T-2/"83
53“'¢- I+ 3 Time: ’3-55- l‘{‘]o s.{'q_ # TOMO:_
Phots S330 (, 0.80 whi 03 m 0.9802 Pt ¢p ehuctk m
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INITIAL MOLECULAR WEIGFT & PERCENT WATER

cunNt: Areo Alao b

SITE: Goua /\¥F  Coipresse C - cPE( »
/116 /1r-- 1235 Bowit |

DATE: q[%|%3

Pressure A
Barometric 27.65 rEg
Static tefa ; "520

Duct (absolute) 27.3D
Orifice (AH) 6 "HzO

Water Collection

50

J '
Final Weight _’id 7 ¢/ & 2 U

Tare Weight 444 1 g

Net 15 Hs~ g

Orsat Apalysis

Co2 _£.5" % Volume (Dry)

02 /6.5 £ Volume (Dry)
co 32 () £ Volume (Dry)
N2 £ Volume (Dry)

Initial Water (By Procedure #

H20 % Volume
MW (wet)

6/ O
2944\

Teggeratu.re

Standard g °F
Duct 292 op

Wet Buld ¢& °F
Meter Yo °F

] l"}({.(
ol - 2 R
s essi1s X'l
Meter Volume _J0. % CF ' Jowr.

K -

Vnstd CF J

co pom Voluce (Dry)
by Drager tube

Dew Point Temp. g
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INITIAL MOLECULAR WEIGET & PERCENT WATER

CLIENT: Avio Alsaiea
SITE: (iaz li¥¥ Emn
DATE: "/7, t/‘( -

/

Pressure
Barometric 275  vgg
Static - +0.36 __ "Hx0

Duct (absolute) 29 7| "Hg
Orifice (AR) 0.0 YH20

Water Collection

Final Weight 9 & ..

Tare Weight 998 . o/ g 21tz

Net 2250 ¢
RESULTS:

Orsat Analysis

cg _ /S £ Volume (Dry)

- 09 /bl £ Volume (Dry)

co ~___ % Volume (Dry)

N2 219 £ Volume (Dry)

Initial Water (By Frocedure #

H20 $ Volume
MW (uet)

PR T o C ('J .l}f »

1 205he - 1250

[
Z(M £
Teg_gere ture
Standard ¢5 °F
Duct °F
Wet Buldb i . 4
Meter “ip oy

Moy A7 706 2
l’[ c %' ;5_ .
Ay gsqs KO /0
e O.010¢F!
Meter Volume /- 22 _ CF . (,-"/-'}
Vnstd CF

co pom Volume (Dry)
by Drager tube

Dew Point Temp. _ °F
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INITIAL MOLECULAR WEIGFT & PERCENT WATER

3

|
|
CLIENT: /lreo #fiaifiy
SITE: CPF‘ K/-lA; L'.“" L()‘.‘/'. 4 1 i § C_

0

DATE: 72—'/33 /35 hom -1u%0 ZUV‘ #3
Pressure Temperature
Barometric 24 (,"5 "Hg Standard (&6 oF
Static 1030 "Ho0 Duct °F
Duct (absolute) "Hg : Vot 3uld - °F
Orifice (AH) O.0) _ "H20 . Meter g5 oF
. ug
Water Collecti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>